Background: Almost 2 decades have passed since the development of the items contained in the Quick Disabilities of the Arm, Shoulder, and Hand (DASH) questionnaire, and during this time, daily tasks have changed to adapt to changes in technology. Methods: A cohort of 108 patients completed demographic information, the Quick DASH (both standard and technologically updated versions), and 2 Patient-Reported Outcomes Measurement Information System (PROMIS)based computerized adaptive testing questionnaires: PROMIS pain interference and upper-extremity function. To create a technologically updated Quick DASH, we substituted 3 items from the standard Quick DASH questionnaire with 3 other items related to the use of technology: (1) Text or dial with your cell phone, (2) Type on a keyboard, and (3) Use a computer mouse. Results: The technologically updated Quick DASH questionnaire had lower scores compared with the standard Quick DASH (37 vs. 33, respectively), but they had a large correlation and both had high internal consistency. The items "Text or dial with your cell phone" and "Use a computer mouse" in the updated Quick DASH questionnaire had the lowest scores. Except for affected side, the standard Quick DASH and updated Quick DASH were influenced by the same factors. PROMIS pain interference was the only independent variable affecting both questionnaire scores. Conclusions: A technologically updated Quick DASH had no advantage over the standard Quick DASH.
Introduction
The Quick Disabilities of the Arm, Shoulder, and Hand (DASH) questionnaire is a validated and widely used 11-item questionnaire that measures upper-extremity specific symptoms and disability. 3 This instrument, developed from the original 30-item DASH, 10 has adequate psychometric properties and has been validated for a broad spectrum of upper-extremity disorders. 9, 14 One advantage of the Quick DASH is that it can be used to assess any region of the upper extremity. 4 Given that the items contained in the Quick DASH questionnaire were created almost 2 decades ago, they may not be representative of modern daily activities of the upper extremity.
During the past 2 decades, the social and daily activities of people have changed notably, with substantial use of various electronic devices, most relying on good hand function. Using a cell phone is part of everyday life. Writing with a pen is less common nowadays, as it been substituted with typing on a keyboard-an activity that benefits from full pronation of the forearm. In 2008, Alexander and colleagues developed a questionnaire to assess patient-reported hand function during modern daily activities, 1 but it is not widely used. In the present study, we aim to study whether a technologically updated Quick DASH questionnaire correlates with the standard Quick DASH questionnaire.
This study addresses the primary null hypothesis that there is no correlation between the Quick DASH Questionnaire and a technologically updated Quick DASH Questionnaire. In secondary analyses, we addressed the null hypotheses that there is no significant difference in mean scores, that the internal consistency for both questionnaires are comparable, that the correlation of the 
Materials and Methods

Study Design
After approval of our institutional review board, in an observational cross-sectional study, 120 new or follow-up non-pregnant English-speaking patients aged 18 or greater presenting to a single hand surgeon were invited to participate in this prospective study between April 2014 and September 2014. Eleven patients declined and 1 had filled the questionnaires inappropriately, leaving 108 patients for analysis. All patients provided informed consent.
Description of Experiment
Demographics (including education in years, dominant hand, and affected hand) and questionnaires (Standard and updated Quick DASH questionnaire, PROMIS upperextremity function, and PROMIS pain interference questionnaires) were completed at the time of enrollment. We used an online database Assessment Center (http://www. assessmentcenter.net) to gather our data.
Outcome Measures
The Quick DASH is an 11-item measure of the magnitude of disability and symptoms specific to the upper extremity. The first 6 items measure the degree of difficulty in performing various physical activities because of a shoulder, arm, and hand problem, and the other 5 items related to quality of sleeping, social activities, and daily activities, and the intensity of pain and numbness.
To create a technologically updated Quick DASH, we substituted 3 items from the standard Quick DASH questionnaire (items 1, 3, and 5) with 3 other items related to the use of technology: Text or dial with your cell phone, type on a keyboard, and use a computer mouse ( Table 1 ). Similar to the conventional Quick DASH questionnaire, each question used a 5-point Likert scale (no difficulty, mild difficulty, moderate difficulty, severe difficulty, unable).
The PROMIS upper-extremity function and pain interference Computer Adaptive Tests (CAT) were used to measure upper-extremity disability and the degree to which pain is disabling, respectively. The latter is a construct similar to catastrophic thinking and self-efficacy. The total score of each PROMIS instrument ranges from 0 to 100 points. For PROMIS upper-extremity function, a score of 50 represents the mean score of the general population of the United States. Higher scores indicate lower levels of disability.
Statistical Analysis
This study was performed simultaneously with another study that enrolled 108 patients. Using Pearson correlation, we had 95% power for an effect size of 0.5 with 2-sided alpha of .05.
Construct validity was assessed by calculating the Pearson correlation coefficient between the average score per item of the standard and revised Quick DASH questionnaires.
Internal consistency was tested using Cronbach α (the internal correlations of all the items on the same scale). A Cronbach α of greater than .7 indicates good consistency. Greater than .9 is excellent consistency.
In bivariate analysis, Pearson's chi-square test was used to analyze categorical variables, and the paired t test was used for continuous variables. All variables that are either significant (P < .05) or near significant (P < .10) in bivariate analysis were inserted into a multivariable linear regression analysis of factors associated with Quick DASH and revised Quick DASH scores.
Patient Characteristics
There were 55 (51%) men and 53 women (49%) with a mean age of 51 years (range = 19 to 91 years). Most patients (86%) had no previous surgery for the presenting problem. Patients reported symptoms for an average of 11 months (range = 2 days to 18 years). The most common diagnoses were sprain/rupture/dislocation (19%), followed by wrist fracture (14%), and nerve entrapment (12%; Table 2 )
Results
The Pearson correlation coefficient between the 2 questionnaires was 0.98 (P < .001), indicating a large correlation. There was a significant difference in the mean scores of the standard and updated DASH questionnaires (37 vs. 33, respectively; P < .001).
Cronbach α showed a high rate of internal consistency for both questionnaires (.93 for standard and .92 for updated quick DASH; Table 3 ). Two of the 3 technology-related items-item 1 (Text or dial with your cell phone) and item 5 (Use a computer mouse)-were the lowest scoring among the 11 items, suggesting patients are able to accomplish these tasks relatively easily in spite of arm illness.
There were strong and significant correlations between the standard Quick DASH and the updated Quick DASH with PROMIS upper-extremity function and PROMIS pain interference questionnaires (Table 4 ).
In bivariate analysis, sex, diagnosis, smoking, and PROMIS pain interference influenced the scores in both questionnaires, and affected side influenced the updated Quick DASH questionnaire ( Table 5 ). In multivariable analysis, PROMIS pain interference was the only independent variable influencing the scores of both questionnaires ( Table 5 ).
Discussion
Almost 2 decades have elapsed since the development of the items contained in the Quick DASH questionnaire. Current daily activities of the arm and the hand (eg, using a cell phone or computer mouse, typing on a keyboard) are not considered in the Quick DASH. In the present study, we found that the standard and the technologically updated Quick DASH were highly correlated, had high internal consistency, and demonstrated criterion validity. Inclusion of the modern activities in the updated Quick DASH did not show any advantage over the standard Quick DASH questionnaire.
Our study has some limitations. First, because this study was performed at a single urban academic site and all patients presented to only 1 hand surgeon, our findings may not be generalizable. Second, the 8 questions common to both questionnaires might account for the strong correlation of the questionnaires. This should be considered pilot work because we arbitrarily selected 3 items and replaced with a technology-related activity to study if modern activities have any impact on the disability in daily activities, and the item wording was not validated before administering to the patients.
There very strong correlation of the technologically updated and standard Quick DASH scores suggests that there is no advantage to updating the questionnaire to account for modern activities.
The updated Quick DASH questionnaire indicated significantly less disability compared with the standard Quick DASH, but a 4-point difference may not be clinically meaningful. However, perhaps patients experience less disability during modern activities because less force is needed and more ways are available to accomplish tasks using modern technology. Among the items, using a computer mouse and texting with cell phone were least affected. This may be due in part to the fact that there are many ways to text and type (Figure 1) , and in part to the fact that many common upper-extremity conditions do not affect finger motion, dexterity, or sensation. The limited disability in using the mouse may be due to the fact that it can be done with either hand. Both the standard and the technologically updated Quick DASH questionnaires had excellent internal consistency. 8 Across studies to date, the internal consistency of both the Quick DASH and the original DASH was high: between 0.84 to 0.94 for Quick DASH 3, 6, 7, 11, 13 and more than 0.95 for DASH questionnaire. 2, 10, [15] [16] [17] [18] We found a high correlation between the PROMIS pain interference score and both the standard and the updated Quick DASH scores. The high rate of correlation between PROMIS pain interference is consistent with other studies. 5 The only factor influencing the updated Quick DASH questionnaire but not the standard Quick DASH was affected side, suggesting that either hand can be used for modern activities. 12 However, pain interference was the only factor independently associated with scores on both questionnaires in multivariable analysis. The observation of no correlation between age and the modern Quick DASH score suggests that younger subjects were not more affected by technology than older subjects as might be assumed.
The relative consistency and correlation of various measures of symptoms and disability along with the consistent finding of psychological and sociological factors explain most of the variation in symptoms and disability, which suggest that questionnaires such as the DASH are primarily measuring stress, distress, and coping strategies. Consequently, variations in the specificity of the actual questions have limited influence. This line of thinking merits additional study.
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